Background: Gallstone disease or cholelithiasis, is one of the most common surgical problems worldwide. The assessment of gallbladder kinetics in patients with cholelithiasis as well as in patients with high risk for cholelithiasis could play a significant role in better management and is recommended as a routine workup of biliary system in these patients. Objectives: This study was carried out to establish the relationship between impaired gall bladder emptying and gall bladder stones. It also aimed at finding out correlation between chosen risk factors. Materials and Methods: Eighty six subjects with cholelithiasis and 35 controls (without cholelithiasis) were studied. Pre-prandial gall bladder volume was measured after 6 hours of fasting, gallbladder emptying was stimulated by fatty meals of 610 and 740Kcal and post-prandial gallbladder volume was measured after a period of two hours with ultrasound. The difference of pre-prandial and postprandial gall bladder volume was calculated. Results: Gallbladder emptying was significantly more (p < 0.001) in the control group than in the group of subjects with cholelithiasis. In the case group the mean difference of volume was 9.2±7.1 cc. While in control group the mean difference of volume was 17.6±14.3. The prevalence of cholelithiasis was significantly high in females between 26-35 years of age group and in patients with nonalcoholic fatty liver disease and in patients who had first degree relative with gall stone. Incidence of silent gall stone was also statistically significant. Conclusion: Impaired gallbladder emptying was found to be strongly associated with gall stones.
Introduction
Cholelithiasis is a common surgical problem worldwide.
Internationally estimated prevalence of cholelithiasis is affected by many factors including ethnicity, gender and genetics. In the United States, about 20 million people (10-20% of adults) have gallstones. 1 As real-time ultrasonography is a cheap, noninvasive, relatively easy, validated and reproducible technique, it can be repeated over time to document timerelated changes of gallbladder motor function. 2 Impaired emptying in gall stone disease may be an essential factor in cholelithiasis and could thereby contribute to bile retention, which facilitates gall stone growth. 3 The assessment of gallbladder kinetics in patients with cholelithiasis
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Materials and methods
It was a prospective study carried out in the department of Radiology and Imaging TU Teaching Hospital, Kathmandu for the period of one year. Patients with clinical findings suspicious of cholelithiasis irrespective of aetiology were subjected to ultrasound of abdomen, subjects with sonological evidence of cholelithiasis were only included in the case group. Initially 100 cases were included in this study but 14 patients could not fulfill the criteria required for the study so they were excluded. Out of 14 patients 7 patients had cholecystitis associated with cholelithiasis , 3 patients had gall bladder mass associated with cholelithiasis, 2 patients refused to eat fatty meal and another 2 patients did not turn up for the post prandial examination . So finally gall bladder motility was studied in 86 patients with gall stone and 35 control patients. Of the 86 cases 56 cases were referred from out patient department and 30 cases were referred from emergency department. Control group was obtained from general health checkup patients referred from family medicine department.
The examination was explained in detail to all the patients. Written consent was obtained. All the patients were examined with sonographic unit SONOACE 8000 LIVE with 3.5, 5 MHZ convex transducer in supine and left lateral position with arm of the examining side raised and medially rotated.
Gallbladder volume was obtained by using the formula 4 V = 0.52 (length x width x height) -Length was measured in longitudinal scan from fundus to neck of gallbladder.
-Height was measured in longitudinal scan at the level of fundus of gall bladder and the maximum diameter was taken.
-Width was measured in transverse scan at maximum diameter of the gall bladder lumen.
Gallbladder age while in control group 13 (37%) patients fell in to 26-35 years of age (Fig 1) .
In case group 45 (52.3%) patients had first degree relatives with gall stones compared to 13 (37.1%) patients in the control group which was statistically significant with p < 0.017 (Table 1) .
A significant number of patients (p < 0.010) in the case group were asymptomatic, gall stones were found incidentally during ultrasonography ( Table 2 ).
There were altogether 39 (45 %) patients who had fatty liver disease and out of that 20 (24 %) patients were non alcoholic in case group. 
Discussion
A total of 86 case and 35 healthy volunteers comprised the study group. The prevalence rate was high in females between 26 to 35 years of age group. These findings were similar to a study carried out by Jorgensen T in Denmark. 5 It is postulated that estrogen causes increased cholesterol secretion and progesterone promotes biliary stasis. 6 These factors explain the higher prevalence in female. In our study the prevalence of gall stones was significantly higher in the first degree relatives of subjects with gallstones than that in the first degree relatives of subjects with no gallstones. In the study by Attili AF 7 had found the same result. Familial clustering of cholelithiasis implies that genetic factors influence the risk of gallstone formation. Recently, twin, family, and linkage studies confirmed a genetic predisposition to the development of symptomatic gallstones. 8 A significant number of our patients (39.5%) with cholelithiasis were asymptomatic. This was higher than in Malaysian patients. 9 Hypotheses could be the slow growth of stones in our population, as 80% of the asymptomatic stones were 10mm or less in size. Other possibility could be asymptomatic stone may be pigment stone causing fewer symptoms. However chemical analysis of the calculi was not done in our study.
Non-alcoholic fatty liver disease (NAFLD) was found to be a significant risk factor for gall stone disease. These findings supports the similar findings found in a study carried out by P Loria at al. 10 NAFLD is the hepatic manifestation of metabolic syndrome. Raised total cholesterol and apolipoprotein B (apo-B) serum concentrations and higher prevalence of hypertriglyceridemia in NAFLD could be associated with higher incidence of gall stone.
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There was a significant difference in mean volume difference between preprandial and postprandial volume in case and control group .This suggests that that hypomotility of gall bladder was strongly associated in patients with cholelithiasis. In several other studies 3, 12, 13 similar results were obtained. Impaired emptying in gall stone disease may be an essential factor in cholelithiasis and could thereby contribute to bile retention, which facilitates gall stone growth.
Further follow up of cholelithiasis patient till surgery and chemical analysis of the calculi was not done which were the limitations of our study.
It is recommended that longer study from a more representable population covering wider geographical area, preferably in the community with chemical analysis of the calculi could reinforce or remodulated the true picture of this condition.
Conclusion
In conclusion, impaired gallbladder emptying was strongly associated with gall bladder stone. Female sex, first degree relatives with gall stones, and nonalcoholic fatty liver disease were some of the important risk factors associated with gall stones. 
